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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 



Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 

Claim Objections 
Claims 1-8 are objected to because of the following informalities: 
Among claims 1-8, there are typing errors such as spacing between words should be 
corrected. 

Among claims 1-8, the term "the divisions" should be changed to "the individual core 
divisions" for consistently referred antecedent basis. 
Appropriate correction is required. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

1. Claims 1-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over each 

individual references: Crapo et al (US 6,707,209) or Carpenter et al (US 4,642,502) or 
Arakawa (JP63-140645). 

Crapo (figs 1, 6, 11) or Carpenter (figs 1-3) or Arakawa (figs 1-3), each of these reference 
discloses a magnet field type rotary electric apparatus comprise of a rotor and a cooperating 
stator rotatably relative to each other about an axis, one of said rotor and said stator being 
comprised of a plurality of circumferentially spaced permanent magnets and the other of said 
rotor and said stator with a plurality of circumferential pole teeth surrounded by coil windings, at 
least one of said plurality of circumferentially spaced permanent magnets and said plurality of 
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circumferentially spaced pole teeth divided in an axial direction into plurality of stages (n) each 
of which is circumferentially displaced around said axis at angular intervals of an angle relative 
to each other, wherein the plurality of stage (n) is equal to 3 (in Crapo's and Carpenter's rotor) or 
greater than 3 (n =4 in Arakawa's rotor), and wherein each of the rotor core divisions carries the 
magnets. 

r 

Each of the refs substantially disclosed the claimed invention, except for the limitations 
of the ©degrees relative to each other, said displacement angle expressed as 0 = 360 (degree) / 
(A x n), where "A " is the least common multiple of the number of pole teeth and the number of 
magnets and "n " is plural stages (of the core). 

Those skilled in the art would understand that the skew angle of the permanent magnet 
rotor is for reducing cogging torque that adversely impacts the machine performance creating 
vibration and noise. The range of this skew angle depends on the size/shape of the rotor and the 
stator because the cogging torque is caused by the variation of magnetic permeance as seen by a 
rotor pole as it passes the stator poles and the slot openings. Thus, based upon the size/shape of 
the rotor with its number of rotor axial magnets divisions, and the size/shape of stator with its 
number of stator poles, it would have been obvious to an artisan to mathematically determine the 
workable range of the skewed angle of the rotor magnet. 

Thus, it would have been obvious to one skilled in the art at the time the invention was 
made to modify the machine by calculating the skew angle thereof based upon the size/shape of 
the rotor and the stator, i.e., skew angle base upon the number of the axial skewed core divisions 
(i.e., stages) and number of stator poles. Doing so would effectuate the skew effect to maximize 
the reduction of cogging torque. Also, it has been held that where the general conditions of a 
claim are disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. In re Aller, 105 USPQ 233. 
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2. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over one of Crapo, 
Carpenter and Arakawa, as applied in the rejection against the base claims, and further 
in view of Berrong et al (US 6,321,439). 

Each of the above applied refs discloses the claimed invention, except for the added 
limitations of the laminated sheets of the core divisions are connected to each other by first 
fasteners and all the core divisions are affixed together by second fasteners and there are 
clearance opening formed to clear the rivets of the other one of the adjacent divisions. 

Berrong, however, teaches a modular design for the magnetic core of one of a stator and a 
rotor, wherein all the core divisions are fastened together by pasing-through rivets (65, 66), 
which is read as the claimed "second fasteners", while each core division (10) is fastened by 
epoxy bonding impregnating process, which is broadly read as the claimed "first fastener". This 
would enable the modular core division to be pre- fabricated and the entire core be assembled at a 
different time, as well as to permit assembling magnetic cores with predetermined core lengths. 

Thus, it would have been obvious to one skilled in the art at the time the invention was made 
to modify the machine by employing first fasteners to secure the laminated core sheets of each 
individual core division and to secure the entire core together by a second fastener, as taught by 
Berrong. Doing so would enable the modular core division to be pre-fabricated and the entire 
core be assembled at a different time, as well as to permit assembling magnetic cores with 
predetermined core lengths for respective suitable size/shape of the machines. 

3. Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over one of Crapo, 
Carpenter, or Arakawa, and Berrong, as applied in the rejection against the base 
claims, and further in view of Katsuzawa et al (US 5,043,616). 

The combination of the above applied refs discloses the claimed invention, except for the 
added limitations of the first rivets of adjacent of the core divisions are circumferentially offset 
from each other, and each of the adjacent divisions are formed with clearance openings to clear 
the rivets of the first fasteners of the other one of the adjacent divisions. 

Those skilled in the art understand that Berrong does teach the use of rivet or bolt as 
fasteners. Therefore, it would have been obvious to one skilled in the art to select a suitable type 
of fasteners for each core division. This is a matter of obvious engineering design choice. For 
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example, fasten each core division with rivets would enable replacement of individual laminated 
core sheets if need, and would simplify the assembling process for the core division, while fasten 
the core division by epoxy bonding impregnating would enable the core to obtain a strong 
insulating characteristic and unitary. Because the core divisions are assembled at a skew angle 
with respect to the rotary axis, obviously the adjacent of the divisions are circumferentially offset 
from each other. 

Thus, it would have been obvious to one skilled in the art at the time the invention was made 
to modify the machine by employing rivets as first fasteners to secure the laminated core sheets 
of each individual core division because doing so would be a matter of obvious engineering 
design choice since rivets are well known fastener means and also taught as means for fastening 
core by Berrong. 

Furthermore, Katsuzawa, also teaches the core being assembled by rivet (30) wherein the 
head (30a) of the rivet is situated within a counter-bore so that the head would not project out 
therefrom. Those skilled in the art would understand that the Katsuzawa' s important teaching is 
that by providing counter-bore for the rivets' heads the projection of the head can be avoided. 
Applying this teaching in the assembly of core divisions, it would have been obvious to an 
artisan to provide clearance for the rivets' heads whether provided the clearance on the same 
core division or on the other adjacent core division is a matter of obvious engineering design 
choices, as long as the rivets' head would not projecting out to form a gap between adjacent core 
division for create a magnetic leakage that interferes with the purpose of skew-angled rotor to 
reducing cogging torque. 

Thus, it would have been obvious to one skilled in the art at the time the invention was made 
to modify the machine by forming clearance for the rivets' heads on the core divisions. Doing so 
would prevent an undesired gap, which causes flux leakage, between the core divisions. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tran N. Nguyen whose telephone number is (571) 272-2030. 
The examiner can normally be reached on M-F 7:00AM-4:00PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren Schuberg can be reached on (571)-272-2044. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC>at 866-2117-91197 (toll-free). / 
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